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(54) POSITIVE PHOTOSENSITIVE COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a positive 
photosensitive composition having a high sensitivity to 
an ArF eximer laser beam and a sufficinet dry etching 
resistance by containing resin containing a polymer 
including a specified structure as a structure unit and 
optical acid generating agent. 

SOLUTION: This composition contains a compound 
generating acid when being irradiated with an active 
optical beam or radiation, and resin having a divalent 
multi-ring fat ring type unit in the principal chain in its 
polymer. In the formulae, R1-R4 are independently 
hydrogen atom, halogen atom, group dissolved by the 
action of acid, or -Z-COOR5, respectively, and R5 is 
hydrogen atom or alkyl group, Z is single bond, or -CH2- 
group, R7, R8 are independently hydrogen atom or 
methyl group, respectively, Y is oxygen atom, sulfur atom 
or -N(R6)- group, R6 is hydrogen atom, alkyl group, 
group dissolved with the action of acid, or -X-COOR5 
group. 
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0K*»^-r-5<k&», (B) TfS-i^^ (I) x 

-itt (I) 

±!B-»5S (I) 3U±-&5£ (II) fc*5V>T, 

Z-COORs SfcR, tf>?^&<£ 

t)2^^LT, - Z - C (=0) - Y- C (=0) 

TfeAU. R* !4**IK^XttT^*;ua6ft*L, Zte 20 
*5^li-CH, Rr , R. fift 

*EC^, WLnm^Xtt-N (R, ) -SS^l, R 6 fct 
# 1 0 0 0 &T<B{6»^»##tt»#lflifcffc£*£*ir 

o^^^^^^^-recch^^^^-r^if^ii 1-3© 

[ 0 0 0 1 ] 

etC^Offt©?* h77^'J^-y3 >Xg£«Jfl£ft 40 
[ 0 0 0 2] 

[f**<Bft«] *»#»«EIiltt«««lfc*«il 

l s i ^>vl s i w&mitztiz tt*>\zMm®& 




^f^¥l 1 - 3 2 7 1 4 4 
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-tea (II) 

«ofc»o7thu y^77^ awe ****** 

• «*©*tt«fc#»&*l"Clr>*. 0jAtf6 4Mtfyh 
*TOia«ODRAMOfifil:li, IS^t, i!5£E7K 
m*T© ill ( 3 6 5 nm) <h LT^ffl^tlTcf 

fc. 2 5 6 Mt'7 hDRAMWil^DtXCli, 
C^OK r FX^->7l/-1f- ( 2 4 8 nm) 

jtoDRAMOlil^lWilt, J;OIiSl0^iH^ 
«f*<*ttTi5 0. ArFX^^VU-lf- (193n 
m) . F: x^yTl/-1f- ( 1 5 7 nm) , m 

tm$L&7* VWTs h»»-ULSIfc[pHtfcttfflimX 

-j , .£A,LA,mJifu 1 988^) o 

CO 0 0 3] Wl: A r U-tf-rtt&lftftOB 

3ta«<tbT&atJ^e»n, a r fx*->tu— 

^ffiOf^^^, ftfl¥£t>b, fit) H^-f X5/^>^WttJC 

fc#£, H7<Xy^>^i»tt*f*4-rSB»"C»A$ 
nfc*#Hte. A r Fx^y7|/-»f-*08S«TS 

cooo4] W7s Yomw&<nmm&v>M&w.v>-^ 

tit, fii^<^^cti«M l Jv- l 0iJA 
f,nt^S (J.Vac.Sci. Technol. ,B9, 3357 (1 99 1)) . L 

(C. A r FX*->7l/-if-8)tffl©l/ ->7 M4*4<DfP! 
50 ^t^fcoTit 3^tt(Z>|Pl±i:95^ H5< l7?>^ 



( 

3 

L, 1019 3 nmOMWSHC Proc.SPIE, 
1 672,66 (1 992) i6¥. H# U V-G>fflJHa« 

[0005] 7c^. «aia«ft**»«**-r*#u^ 

#^BH60-1 95542 ^ $#|P1¥1 -2 1 7453^-, #^¥2-59 7 5 

ntl^. $6C, $£Pi¥5-8051 5 *-cii/^#;u*> 

#««ll*Sn, ^^¥4-39665 #H¥5-265 2 1 2^. 
$#Hf!¥5-805 1 5 % «ffl¥7-2345 Il^TttfifJ«^7y"7> 
^>#«S*t*«I*#««II^S*l, $#(ff§¥ 7-2 52324 
^H3¥9-22 1 5 26^Tte, W « St j£ BHb # * S £ *T i" 

^ j^^usc 7~i 2 ©»tt*»a*fc**»**#u^-© 

tt«fc»Bl,fc<fc£W, fclAtf, h'Jy^D [5, 2. 

1, 0 2 ' 3 "r* >v^^U>», h'J'>^D [5, 

2, i f o 2J ] >v-r ^s. y ;w#ju^->s^-f )V 

M^SfU ftmW- 7-1 99467^ \Z\* h U y^Dr^Zil^ 

[ 0 0 0 6 ] <*£IC, «fH3F9-325498^tCtt, x^DA 

«r08¥9-23O595-Sf. # US ¥9-244247 
^ f#HH¥lO-l0739^ W097/331 98. EP794458, EP7892 

a^^fafc»A$nfcm^#75<08^$n, ^nn ¥8-8292 

f;fh7^fil/7> : ez')AtHn + yH( J^TTMAH) 
[ 0 0 0 7 ] CCDct hOBfcjfctefcStJft-rS*: 

af^rbfepgH^Wftsnfcittir^^v^ u va b§ 



3 ) *#H8¥ 11-327144 

4 

$ sk, h <DWks< v &mw izu *l v -? Z> fe. £ <D 

^M¥7-23451 1-^{C*3V^Tfi, HEMAtT^ U DX h 

[ 0 0 0 8 ] ££:Hi5-ete, J. Photopolym. Sci. ,Tech. , 
Vol. 9, 509 (1 996) J . Pho t opo 1 ym. Sci., Tech., Vol.1 
0, 545(1997) IdHEfcSnTV^^ O C^APZy ^ ^ ? 

#|Ifl¥ 8-289626^TE:#^rtfc;& JU#>»»£» 

[ 0 0 0 9 ] $^>tC J. Photopolym. Sci., Tech., Vol. 1 
0,56 1 (1 997) lcga*fc3n-0>*cfc O 3feT^3 — -;H4*» 

lilLT^/j:^. J )IX)V*>X »J v 
tttt^Otl;£a>£*K»£«ALfc«e(J. Photopoly 
30 m.Sci. ,Tech. ,Vol. 10, 529(1997), J. Photopolym. Sci. ,Te 
ch., Vol. 1 0, 5 2 1 < 1 9 97)) 7&*&3nfca*S!#tt. 
fttt)MO^<^fl^^n/«i:^ofc, cms©** 

-Tzmmzuzs* h\zm^frm&> mm&w&t>*&<t-r 
z>m£&&-ifz. mm&ft&t\** $>z>¥ffe<DWkm-cM 

tt^JBftTd £ <h£^5. d <£> J: "3 , ArFX*^>^ 
[0010] 

mmfi* i/yxhyp77<wgn5ttfei;, +^ 



( 4 ) 

5 

[0011] 




[0013] (±ffi-«^ ( I ) Xtt-fR^ (M) (3*5 

fclt-Z-COOR 5 ^:Ri -R« V>0*>>> 20 

&<tfc2^8*lT, -Z-C (=0) - Y- C 
( = 0) -T^£n£i;?;& 2^cD^^^£J£J&LT§i 

r. Tic^ii^xtt^^^as^T. * 

fc, Y«K*K^. IfcfiHT-Xte-N (R« ) -SS:* 

R s i***^, r;^^yi, @£o 

-To 

(2) MB«B* t «©fffflK«fcO 30 
dii^^mii-r^mf^ (1) HB«R<D#$*$i*3tett»*fc 

(3) $6KB^fefflK:<i:0##U5*£«:#b. T 

o o &T©<£#^K##tt£#lHiHt£«i£*tf c <h£ 

«rta<h-r*n&3i (i) K«©#s?s*#tt»j*». 

(4) mytytmtvT* 2 2onm^ro^io^ 

^^^r^ffl-T^ C ii^r^^ch-r^ml^ (1) - (3) O 
[0 0 14] 40 

(b) o»iBKo^T»wra. ±ia-«s: (i) i-fc 

R i , R,, Ra « R<* R. KSttaftafffflKJ: 

ott^-rssc mftMtemtk^o) tun- (ch 

, ) , -COORalfeKli- (CH: ) . -OCO 

Rb»a<*tfen*. ::tRatt ^^^2-20^1 

<B«ft**»£*L. *0>«ft**aS<h LT\Z* t-7 

Rb<hbTI4, fh7tH077^iHvf h7 50 
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(i) (a) t£&Km&fz\*wcttm<Dmmtz&r)&&ft 

( B ) TIS-^^ (I) Xtt-#5£ 

[0012] 



[ft 2] 




— IKSt (ID 

r^RlR^r* ^^n^r;^iHtbt}i, mm$c 
i~i o^oit§I^^^^«^K^T;U4=-^S^W^b 

-ryyatfJUS, n--7*f JH, <V^», sec 
[0 0 15] R lf R,,R„R ( fc:fcl*SSRtt7Jl/*;U£ 

n^^>;us, 7^>fM, 2 - 2 -7^ 

Y>f ;PS, y;w#xjus, #nx;^*. <f v#nx;u 

tfn^vx^s^ ^>^;i/S, -f v^>^;ua. * 

£ £ R i , R i , Ri . R 4 . R • I- 

[0016] ±ftT)l*)l'&* mtk7)V*)l>&* 7)1^ 

7;l, 7 '>;u^-^->S^*^tf-&- £**T?§rs. 7ju 

Rs • R. \Z*5V2>7)l*)imt^T 

\*. mm& i - 1 oaa>««i«**^tt»K*7Ju*^ 
a, »*jbc^*«»*u^. 

[0017] *»^JZ*5Jt"-6«lBti* Tiao-j&it (II 

i ) xii (iv) t^£*i& j )vx)\>*>m*m&* s 
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i^.TE-ms (v) xtt (vi) -casn****** 




(V) 



[0 0 19] (HI ) - (VI) tC*5tt*» 

Rl , Rn R.. R * * R t » R » % z> Ytt, »E-* 

j£ ( I ) > (II) (D^ltlC^ ) 

i ) xi± (iv) -e*sn*¥*#tt* ^^>^>' 1 

j&T^* (H.L.Holmes ^.Organic Reac t i ons, Vol.4, p60 
- 1 73 (1 948)), 

[0020] *ju#*->^****"r*if-^*<b*w 

^7^7>?Jk ^^^'JJHl2-tHo + yXfJk 

;ug£ h 'J *>*ax#x;u, 7* u;i,« h u -> * a x S/ 
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[0018] 
Hfc3] 




-Httit (V I ) 

x^;u. /^^ | J;^7^>^^t^'>xh^'>xf 
UJ^7yT>^J^i^xj^^yx 

[0021] * ;u# t^-^*ft 
^tltlt sstKvWVR* ^7K^^n>m> 

Diels-Alder RfcSttfc**:* l»75>*fc^»*R 

[0022] (in ) xw: (iv) 

/j^i^yx>i^. 

SET. **^tt#*«»W + TH!»a*r 

*:ti:ioT#6n5. BBS* <*> M*tt«Atf. w. 

L.Truett £ ; J. Am. Chem. Soc. , 82, 2337 ( 1 960) ^A.Pacrea 
u;Macromol.Chem., 1 88, 2585 (1 987) tf£ff$BS51-3l8 
00^, *«HM-1 97460*. »WI¥2-4 2094 *J*fcE*<D 

£Rjfc(l).#ftttiK£p375-381 (1992 * ) fP! BS49-779 



( 6 ) 



fettle 'J 7^>?&&£»£&&®<aAny ><b£#ii:# 

[ 0 0 2 3 ] IB^^fJ'W^y^^* 

jutjusx^a. yx?jU7;usx?A ; E/*o5'r 

F. y-n-7fJl'7)l'5^9At^a5'fF. X^ 
A7 ;l,5^^X*^P50'- i?X^Jl>7JU5X"5 

* (^rJHtl : 0 : 5) rt^tfettS. 

[ 0 0 2 4] WI*»*ftff<c5C*feO. ±E*>fX 
if- >S fete* 'J ^xXZMfca^ 1 *jHw»-r«w«r^ 

#1*. «#10 0tAi:j»UD. 1" 20 **° 
[0 0 2 5] MSI <*> m^CiiW**^®^ 1 *- 4° 

'\*1}->, * 9 9 > ffl»fcHftifi*flS 

^c^, ->^n^>^>. n's* At SI 

ft**. <>-tf>- WH>. *5/U>©J:5tt*** 
gHfc**, igft*^^. 1. 1 -f?DDIj'>. 
l. 2-??DDif^. i-i7DD^an>. l- 
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^ >-tf >©*fc ad y >fti*<t**& 6 yx^JPx 
[0 0 2 61 £<D.fc3&WlS (*> m*C*0»6*lfc 

WB -«5!c ( V ) xi± (vi) -c*an*«»**»<bE 

^S-****^*- **** 
10 A. gft. Xy**. JV:rX*A. DJ>->Aft20** 

;U5X*A, Xy^T-fe^JWT-fe h*- W h 'J Xif 
/7 □ ij h . SSlDj/^A. i/nnh'JXC h>J7xx;i> 
20 [00271 ;ne»oi«o^. JF^-«iSffl^5 

**»£*». «E~ 3 0 0gE. #£L<1*3~2 0 

C, »$L<tt20~18 o-cwtsfflT-ff 5 z-tifi-ez 
*|*Wttl*5 0Xa. »*U<B7 0Xa 

±. aec»*b<»8 oxa±-e»*. ******* 

30 [0 0 2 81 HTCSHT. ±EO*3C^#6n* 

* 8 eic ravens <*) «^#©»o>gi/*fi<o«t 

lt< -pE (a) ~ (P) S#tf*>&*. 
CD ffl IC J: 0 «1 R S n -5 & © -C- « <<> . 
[ 0 0 2 9 ] 
lit 4] 



m 
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[0031] mfemmKfom* »snfc**wo«»t 

[ 0 0 3 2 ] #f£e;nc43tt£&BgtK ( I ) X\* 

(in ■c*$ns»05gumffio«*stt» 

HO MVmiiL* 1 0 tJ^ttl^ff * b< , £D£?£b 

< ji 2 o ^e;i/%^±, b < 3 o ^;v%r±t 

ire, *369ifc*m**B*. 

^M^CD^O jlb^Mi* 10-9 o=e)i%t>m^L<. 

£0*?£b<te 15-85^^%, HJC#£b<te20 

[ 0 0 3 3 ] *»^(0»H8cottflB*rpI±$-&*SWr, 
2 2 0 nmRTOMttStfiH7-fl^> 

3§tfe>*u Mill y^D^>f>, f> ^ n ^\ y ^ > , 

*>3Mfc^«. 1, 5->^Dt^yi>, ->^n^ 
>^vX>, 1, 5, 9-y^DHr^h'JX>, 1- 
^ p p - 1 , S-v^P^-^^^XV. *j is 2 u ^ > ^ 

>?x>, x^ u ^> / >. 
[ 0 0 3 4 ] 5 - y ;u*;u*>- 2 -*;u#>K 

5 - /;u#;i/*> 2 . 3 - v ft 9- 
5 - j )V#)V*>- 2 -tj;u#>& t -7T)Vs 5 
-y;u#;u*>2, 3-;x*uu*>^, 5-/;u#ju* 
>-2--h'jjK 5-y^^^^>-2-^;p^>^ 
r^h*, n , n- v*^- 5 - /;u#ju*> 2 
#>&r^F, 5 - / )i#)],*>2 t 3 -i?ft)Vi£>m 

< * K , n- t 5 -/ju^;u^>2, 3-v 
^^^>^-f^h*. 5-^oD-2-;i^i^>, 5 

- y;u#;u*>- 2 , 3 -s;*^* (*h*a 

, 2 5 - /)ltf)ls*>- 2 , 3 

- vft)v# ymmfcW}* 1, 4, 5, s -v ; 1 , 

2, 3. 4, 4a, 5, 8-t^^tFPt73"J> 
2. 3 y#JU#>BS&rt«K /iHil^tyl/, 5-* 
v d^ + S/JU t* v£ p [2, 2, 1] -2- 

^7"^>, 5 -*;U#^>;*^;1/ p [2. 2, 
1] -2-^y^>, [2, 

2 , 1 ] - 2 -'\yf>, a*. 

[ 0 0 3 5 ] <*SK. 5-^;^^yt-yf^t'y^ 
P [2, 2. 1] - 2 - ^T^t- >, 5-^^;i/-5-^J 
JU#* > t -y^;i/b*->^ P [2, 2, 1] -2-A.y 
^ >, 8-/fJl/-8-^J^ + y/f^fh7'>^P 

[4, 4, 0, 1* 5 , 1 7 ' 1 0 ] -3-H5 :r -t>, 8- 
Jj JltflrisllT b 5 >>2 P [4, 4, 0. I s 1 , 1 
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1 • 1 • ] - 3 - K^ir >, 8-/fil/-8-^i^^yt 
-y^;U^h^^>^P C4, 4, 0, l 15 . I 7 "] 
- 3 - H-^ir >, 8-*J^^y7^>^-2' - 
tfy^P [2, 2, 1] -2-^\^r->> 8-^^;U- 
8-^J^^y^>^y^D C6. 6. 1. 1 J 6 . 0 
7 • 7 . 0 S,< ] - 4 * -r h7y^P [4. 4, 0, 1 
p !'•'•] - 3- Hrt>OiM^-^21^ 

ttKL#LT\ 6 0fJl/%WT^Sb<, £0£?£b< 

[0 0 3 6 ] *^SWT?ffl^^tlS»lfi«, 

1500-100000 CQfS® E <hri*£?£ b 

<> S6»i:ff$l<li2 0 0 0 - 7 0 0 0 0 OlSl, 4* 
t:jf?il<ii3 0 0 0 - 5 0 0 0 0(DiiT'^^. 

20 0 0 $ii5tl/yX h«aWffiT-T*fc«>#SL<fr 
(Mw/M n ) liffSKIil. 0- 
6. 0, iDffSKttl. 0-4. OT^O/h^^ta 

[ 0 0 3 7 ] #35iBK:*5V>T\ ilBWlfiiDiB^ttiadcft 
( *QSsJJDS<h LTtt, 40^»l:^b5 

0-99. 7 11%, b < 7 0 - 9 9 M«%T& 

30 C CO^^CO, fdi^^U V — ©ff*LV^ffi«lli» 

*f£^Jw*5^*»lB 1 0 0 IMfefc 0.70 SgS5^ 

[ 0 0 3 8 ] ^^c, *»^lC*3lt*»lfilcK»«¥tt*S: 

^^s^i o o o &sT<D&ft^mftm&i%Mm±<t 
i^toct^^i^. int.. m^^^t^T^^-ecD 

[ 0 0 3 9 ] ^{C. *»^(0*^Si«31£tt5ia*«!lfC*5W 

K r FX^->7l/-1f-3t, A r Fl + yY 
50 If-*, tfi, ^^^^fcH-T 3f> f- A 




( 9 ) 

15 

[ 0 0 4 0 ] ^ne<D^t>, MScfewMsns 

©KEFS b^fc<Dtt, 2 2 0 nmWT(?)MOSI:OS 

CD#J<hbTtt, J.Org.Chem. Vol. 43, NO. 1 5, 3055 

(1 978) \zmMV> b U 7 x^JMJ^^^ 

9-279071 ^trlB^Oto <D ^7 Al( X^*:^ 

[ 0 0 4 1 ] ^9Alfl)*#*!ttttt, v?T7x~;l/ 
3— H^^Ah'J7l/- K S?7i-^3- H - ^7 A t! 

hij7xriVXW^^AA^7J^D7> 20 
>^:E^-K h'j7x^JM^^^At7^U>^ 

(4-/h^r->7x-JH 7xZJl/3- F — 
^Ahij7^n^^>xm-K fcfx(t- y^-JV 

[0 0 4 2] »0B¥3-1O3854#, ^¥3-1 03856 

«rH¥4-1 2 1 0960 fl:E«©y7^yX;P*>S^ 
$;7^!rhXW>«. ^^0964-1 81 43^, ^^¥2-24 30 
5756^{CfE^<D-< ^ 7 XJP**~ h^, ^^¥2-71270 

W\Z* USP38491 37^. 4^0S63-26653^> 1#PI0S62-692 
63^, ^^0363-1 46038 ^^0363-1 63452 ^ , » 
^0362-1 53853 4# H BS63-1 46029 ^WKBttOftK: 
<k 'J ^-©^Iftfc b < 

6 ^^¥7-28237 ^, ^^¥7-92675 1*1111 ¥8- 
27 1 20 *JB*©2-**V5'*n^*5'JI/36**'i"*lB 
teI7M^J^-)AtlWN-kHD + '>X^ 4 
y^n'XJ^^-hi, £ fcfcittJ.Photopolym.Sc 
i. , Tech. , Vol. 7, No. 3, 423 (1994) £B«c©X A 

[ 0 0 4 3 ] dnfc<DStt*»*fett«»»^^WK:<fc 

!&tf>£SS( €:g^i:bT. a#0. 

001-40li%OliSi^Sl< t cfcO#£b<tt 
0. 01-2011%. ICffiKfiO. 1-5&S 5 
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%©iSffl-e&*. 00lSS 
4 OfiS%£ D*^»ftlC feO-T*T. 

[ 0 0 4 4 ] *3&&<D«z?m&yt&&&taM** 

cD^^^^^^©it^°^^ bTl *^ 2 2 0 nm^T<£> 

tt*«TSii:^VMb^«l^»*b^. « AtfProc. SPIE. 
2724, 355 (1 996)^#^¥8-1 5865 ^, US531 061 9 US 
53729 1 2 ^KBWSnT^aJ^fcKtttftt****"*" 

K««M>, ^IKS^^tt^7t'xf>^I^ 

[ 0 0 4 5 ] £7c, ^P*H¥6-51519 ^131$ © {£#^<D6£ 
##ttiS«?lfiitfls^ i » ! b 220 nm(Dli07ti:Mt^ 
jgiSttS^t Sitter U^KD^iJOlfiH-Cffl ^SCtt) 
-?£*b* 1. 2-t7h^/>y7yhW^t)« 

tl( ft««Mt&»<) £^*P£bT, ii#l-50« 

^b<tt5-3o ms^^^ia^^^- 

[ 0 0 4 6 ] *»^<0#vS!*3tttia^«^«^fi^« : 

[ 0 0 4 7 ] ^JA«. ^^0963-1 49640 ^, 4#0H¥5-24 
9662^, »M¥6-242605^ ^^¥6-24 2606^. £rffi¥ 
6-266100^, #^¥7-1 20929^, ¥9-27431 m , ft 

) «3p7-508840^fB«<D«a5ttflS*«^*tf ^ 

O^tl, S-*J7W 9 s9U [4. 3. 0] -5-/ 
1, 8-v7ft'^D [5. 4. 0] -7-^7 

>^-fe>, 1. 4-y7+ft*yi7D t2. 2. 2] 

4->^f^7a^'Jy>, l-t7^Jl,7S 

[0 0 4 8 ] J/:, 4#^¥6-242606^, ^^¥6-242605 
0 ^> ^^¥8- 1 1 0635^^fcBB^Comg^<7)T>^Zi^A 
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Ml/X >x;i/^^"— h . 2, 4, 6 - h 'J ;* ^JUfi J >? 

x*7A P - h jux>x;i/^^-— K r- h >^e 

too4 9] <&g**gttte^«f<D«fflsra:, 

(kk»o i o oiigpcMi, mis* o. o 
01-10 mm$$. b$.l<\zo . 01-5 ii^t^ 
5. 0. 00 lii^ti-eii, ±SB$s**xttik^ 

[ 0 0 5 0 ] *^^TffifflT?^*31«JKt*frS«»iS 
attfc^*©«& ITU 0»Jx.««Fffi5P3-2O6458^E* 

W7iy-;i/t*is^2i^±^tt§^^i, 1- 

^-7 h-JU^CifCD^^ h-;USi£fctt, ^^¥3-1 79355 
#^¥5- 1 81 279-^, 4#W¥9-6001 ^-, 4^^^9-2743 
18^, US5374500 ^, DE42 1 4363 *§fSffc (D tf + v ^ 

9-27 907i^fBi&cQx;u*>y a - ;u-r 

5 Fffc'&«lfc£<oa^S 1 0 0 0 J^TcDf&^^fl:^^ 
[ 0 0 5 1 ] ^n^cDft, 2 2 0 nm(Oil0^(:^t 

^st:«i;TS6CAi/-s/3>i»jj:ffl, *iwm* 

[ 0 0 5 2 ] fflttAl/— >a X^lkSPJ^ bTfi, JHM- 

*u>. 9-7j^i/;>, ^ x j ><d & o fern 

&^>-¥>m. 7>h^-fc>, T > b 7±:> - 9 - * ? 

s—)V + 7>h7t>-9-^j^^->i^, y ^-y 

[ 0 0 5 3 ] »ftK«fc*«»£sp£|*j±S-ti-*fcfi&, T 



10) ^Ff3¥l 1 - 3 2 7 1 4 4 
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>, T>h^*/>, 1, 2 -^-7 / >^£*£tf£ 

[ 0 0 5 4] *«^<D*«tt^^«tt»^tt&a:fibfc 

yX^l/>Xf7'JiH-TJk 3j? 'J vX^ 1 1/ >;t 
^fJl/7i^JH-fJk ^ , Jt+yIfl/>;^il/7 

K 4t'Jlf l/>yj3-^yXf7l/-h, #U** 
yX7 c k>V^t^> ; EyXf7l/-h, y^t'^>t 

30UEF303, ( ®%kmit& (#0 M) . ^D^-KFC430, 
20 431 ({i?xX U-XA (#0 M) , ^77 v*F171;F17 
3(7vB*<>^ (#0§2) , -fr— 7 D >S-382, SC101, 10 
2, 1 03, 1 04, 1 05, 1 06 (7158^ (#0 SS) ^7yV|^S 

(^) si) mzmtf %> ct^-e^s. 

[ 0 0 5 5] cn^cD^®?gi4^JcogE^»}i, #fgBJl<D 

m.f&vo*<Dmmft 1 o oas^^Aco, ii^2Mg^j^ 
t\ »*b<«i aa«^T<o«^7?as3ta$n*. <rn 

[ 0 0 5 6] *»^©«^tt«LJ««tt, ±12^-^^^^ 

tt, i?i^>^'J3-jRyi5 : JH-f^7 
•tf - h , ^>^n^\^ity>, 2 - y >, y □ e 

y^Utf^>^^5 1 ^, 3-Xh^y7'nt:t>SlX^ 

V7s;k HixfjK'^o, 

[ 0 0 5 7 ] ^^c, h;UX>, +->U>, ^^S/^n/\ 
=^'>;U, y7t h>7il/3-Jk N-/fJ^DiJH 
>, N, N-y^f;^;i/A75 K. r-^n^h 

50 ztizcommitrnm-v* ^^^^^^11^, 
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^14. &&&7£&miz&w-?z>rcit>m^'v&o , &miz 

0 p p b£(Ti:iMlTfe< C t^W^ lu, £*ie>cD 

[ 0 0 5 8 ] ±IBUfc^l^(D^^^^|^UTP^^nfc 

m7£<D-?*t? £iiLT 2 2 0 nm^T©if<D 
^t^T^L, PEB( £ff^£I^£ 
t^C<i:l;J;0 U>?X h /I ^ - 5 £ £ 

<Dm&mm\z&^Tmi%m^*>nz>mtiLT*&*i&& < , 
[ 0 0 5 9 ] :n^s^j:i:$e,i:^ii;^i; 

M&Zfz&iz. ftfeizft-iTm7kik%iwt<nT^Tb& 
3, 3, 3 -"s^tJ-^^US^^-if > (HMDS) & E 

tfmtfznz. mfo±\zmtt2ftz> u^x vm,m%. m 

0. 1 Mm- 1 0 u m£>^Hri*$?£ V < . A r F^^O 
[ 0 0 6 0 ] S«±fC^^$tlfcU> ? X ^60 

-i6 o x:<Dumxm 30-300 ®m*7*) ^-^-r^ 

[ 0 0 6 1 ] yj^-^t(D|/yXM^I«5gI 

¥-/±myt§im. k r Fx*xvst#g^ % atfx* 
gft, &rz\*&&±mfc£zm*izftmzi*zEwm-c 

l!)6 0 - 1 6 0t, ^IL< te#J 9 0 - 1 5 0tT$> 




1 1 ) ftffl¥> 1 1-327144 
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[ 0 0 6 2 ] *?BH0«%ttttX&tt®9l*tt£: ltd 
I?^7^>, n - \d)VT^ >m<Dn-T 5 >gL 

yif ii7^>, v- n - ^ yrnnw, 2 75 > 

h'Jl^^7$>, ^^^yX^Jl/7S >^£>|fl3 

7$>f©7;^-^75>i, *m<t7-h5 t^jir 

>^^^ A (TMAH) , 7K^{b5=- h ^x^;i,t >^ex 
10 ^A (TEAH) , h U ^^Jl/t Hn^v^^;UT>^e 
^^AtFD^yF, h 'Jx^^b: Fo^y^?^7> 
t-^AtFa^yF, h'J^^JH:HD^yXf JP7 
>t-^At:Fn^yF^^4 iT^^-^Al, t! 
n — ;i/ , tf ^ U v > . 1, 8 - T If fc* ^ ^ d - [5, 
4, 0] - 7 - O >5^-fe >, 1, 5 - v^T-tf fcf>-£ n- 

[4, 3, o] - 5 - j ±>m<Dm#:7 $ >mm<DY)i 

[ 0 0 6 3 ] HfC. ±fST^* 'Jf£*^i£KTJl/:n-;U 

mmzmmmmim Lx^mm-rz c t^x^z. z.nz 

[ 0 0 6 4 ] 

Q^izmffllzmBM-f&rf. &5£WteCtHz& omfetsti 

30 ^^^J 1 ^/Y-a0^^:4, 5-v^U^\^-fe> 

els-Alder (H. L. Ho lmes ^"Organic Reactions" ^ 
4 #,p60- 1 73 (1 948^) John Wiley and Sonslt^ff. # 
raj C^oT, MibTTiai^(05, 8->^^y- 
1. 2, 3, 4, 4a, 5, 8, 8a-t^^tHnt 
7^U>-1, 2 - y^^^V^^TKt/^^^b^o 

[ 0 0 6 5 ] 

[<b6] 



40 




[ 0 0 6 6 ] ^^0»J2 ^6/ V-b<D^^£:4 

-4, 5->^n/\^-tr> >?^;u^ ymmfctyjt v 

j0O5, 8 - ^ ^ y - 1 - 1 , 2, 3, 4. 4 

a, 5, 8, 8a-t^^tFDt7^l/>-2, 3- 
50 v^;U^>^^7K#j^^^LfCo 



( 12 ) 
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[ 0 0 6 7 ] 
lit 7) 




[ 0 0 6 8 ] -&J&0iJ3 =E S c <D&f&: ( 4 - fj )V 

(02-^-^^-1. 2, 3, 4, 4 

a, 5, 8, 8a, 9, 9a, 10, 10a-F?At 

[ 0 0 6 9 ] 
.[ft 8 J 




[ 0 0 7 0 ] -&fi£#J4 ^y-e-clco^^->^nO 

[ 0 0 7 1 ] 
lit 9] 




COO{CH 3 ) 3 



(=Ey^-d(D«it) 

[ 0 0 7 2 ] £r/&#J 5 t/7-eO^^:y^D^> 
^ i^X > £ 4 - * 4 - (fh7bHntf7^J^ 

[ 0 0 7 3 ] 
[ftlO] 




coo — 

[0074] Sterns =e s ^r- f (D-sfc 

N-tFD + y-5, 8 - ;* * / - 1 . 2, 
a, 8, 8a-t^kHnt7^l/>-2 



, 4 
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JUtf*>"f 5 K £ D^>^ >?X >£jI3£cDDiels- 

Alder JEf&Uohn D. Robe r t sfi ; Organ i c Syntheses-^41 
#,p93~95 (1 961 *£)John Wiley and SonsfrflfT* # 

/to 

[ 0 0 7 5 ] 

Cfb i i ] 




[ 0 0 7 6 ] ^/&#J 7 / ^- g (D^ffc 
Cristol £<£;£&(J. Am. Chem.Soc., 81, 655 (1 959)) 
Vi, yy^D^>^yX><h2-^j^yh^yy^D 
^>^>£Diels-Alder ^CJ:oTlIlT t TfBJg 
3i CD 1 , 2-yt FP-e n d o-yy^n^>^yI 
> (^E/^-g) Sr^fiSLfCo 

[ 0 0 7 7 ] 

[ft 1 2 ] 




[0 0 7 8 ] 8 &m£te^/-?-htf)£/£ 

^J^^yt"Wfh7y^P [4. 4. 0. l 



] - 3 - F5*i:>££j*Lfc. 



[ 0 0 7 9 ] 
[ft 1 3] 



H 3 C' COO(CH 3 ) 3 

[ 0 0 8 0 ] £J&#] 9 RtfflPttfifr^ft^tt a <Dl 




50 



12. 7g (0. 3^^) t?-*~)l>>7 
Fl 20ml <DM£>®}Z 1 «rf8]S«ta&3I L fco i^fiJO 

D77>150mllCS*>U ^'J^^ - t - ^y 
yF40g (0. 35^E;U) ^^^{CjfJOA, 
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[ 0 0 8 1 ] 



( 13 ) 

-t-y?J^70 %<OJK*-C lit 1 4 ] 

H 3 C. 



^ri¥ll- 3 2 7 1 4 4 
24 




pH 3 



C-0-c£— CH 3 
° CH 3 



[ 0 0 8 2 ] £f&M 1 0 (*2£91<&m£#:A<0M) 

l^^l/:^;7-a^l 50g, 1, 2-y^o;i/ 
l^>6 0 0mU lOOml^fcOO. 0 2 : £;KDa 
M^>^7f>t 0. 06^E;KOT-tr h7il^ft Fy 
x^;i/T-tr 3 l , 2 - u;ux^ 

^23. 3ml (Ki&it? yVT.T-y 4 . 6^ UtJl^) 

^ose^s^otcMi/fc. cos 

X>2g& (»&0. l=E)l>/\) 27. 9ml (Jg& 

C o o 8 3 ] ±fas^rs^T?f fcm^^^itsiJL, il 

(0 1, 2-zSt7U)l,3L?>-etfc&l,rz&, 50tt'24 
B*|B!«ffi8;*L, 134g(Dl^lb (TB«) £f# 
/:» :®I^^lb(D82g^lL(D77Xa(;Atl, 
4 0 g<D7kmiki- MJ £A£«&tt800 gCr>^@7K£JjD 30 



jET6 0 tt^iLT, *figfb:>- MJ A«L3«jS^# 

i c (Tea) ccom^^ 1 c 1 1 . 3 g & 3 

0 0mlO77X3CAn, £J 1 0 0 m 1 CD^^tR^JjP 

SL#Vfr&P> 1 £I^CDi£& 12 0ml ^jfJO^^c. 3 

jiltli«M^ld <T8Ej£) *%tz 0 ±sBT 
1 d t:7-* — )V9 D 7 <F36m 

1 <D^4fc£ 2S#p B 1M^3IL*:^ iMftJoo^xjt^ 

OmlCi^U cnfCTJ U ^ A- t h^r^ H 1 

2 g K»D*_* 6 I^M^JlLfc^ ftiPL, * 

il, ^/JH+yM(D8 9%^COO (CH,), ^{C 

Ji^A-ax-ya >^P7h^77>{ fc<fc*SS¥^7> 
fifil 3 2 0 0 T*0, »««tt3. 9 T&ofco 
[ 0 0 8 4 ] 

[fbi5] 





Naooc coowa 
(Battle) 




HCX>C COOH 

[0 0 8 5] MM 11 (*^^^1^^B(D^^) 

« i o tmmizvTS&i,. *3g^a>B*#B (tk 

j£ ; fl)l**c yiH©9 1 %#COO (CH:) 3 g!CM 




ROOC COOR 
R-H t C(CH3)3 

^^>ma¥^i^^afi9 6 o ot^o, »«8Eii3 

[ 0 0 8 6 ] 
Ufc 1 6 ] 



50 



( 14 ) 




R-H,C(CH3)3 

[ 0 0 8 7 ] 1 2 (^|01^C0^^) 

fc*/^-c 3 0lM^€tt^^, m\z^&M 1 o 
+ $/JHO9 0%*«COO (CH 3 ), Sl:li) £t# 

[ 0 0 8 8 ] 
[jtl7] 




[ 0 0 8 9 ] ^/&#J 1 3 (*5£W<D&m&fcD<D& 
file) 

fct;7-aS15ll«tS» #^»iEgfi#J<h IT 1 
7«, t#^nfc^M^^5 0II^$:THF 1 0 0 01 

mmzmmis* Pd/co*»M«iiM&ffl^* 

2 0 0 T', ##fcJ^te2. 
[0 0 9 0 ] 
[ft 1 8] 

H 3 CTC00(CH3)P=< 0 > sa0 
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20 



30 




4#fPl¥ 1 1 - 3 2 7 1 4 4 
26 

a^^y^-f K^fcftim^rtfc^j i 3 tmmtzh r^r 
Bjb, ^^bj(d^m^^e (Tta^:) 

8 8 0 0 ^*0, »«SH:3. 3t^ot 
[ 0 0 9 2 ] 
[ft 1 9 ] 

[ 0 0 9 3 ] £j&#J 1 5 (*^BJWl^^F(D^^) 
</h**£; XHft^8£ES,70 #,3*f<1 967)) KBB« 

lml(DhJH>^llDi, 1 O^ICIfefcA 1 E t, 
WhJH>iil0ml^Hl^, 0 ttl 0 #Fb1I&5£L 
f Zo fttrfB^fifc^J 7 t^^tf^^-g^ 3 mo 1/1 

<d h^x>j§*&£ isTtemmizmz-xmwLrzW:* or 

fc. ^Ofg, 1 4 ^P^tC **ftfcfftr**«E 

[ 0 0 9 4 ] 
[ft 2 0 ] 



40 




COO(CH 3 ) 3 

[ 0 0 9 5] 1 6 <*5glfla>#*£#G<0'& 

file) 

|III2^^0iJ2t^^lfc^yv-b^3OlI^, ffi£ 

m 8 T^^b/t^e / T-h^3o ma^cDfij^i: it, 

#G (T1BSC) W-U-^aV^DVb 
^ 7 7>f Cck-Sli^^f I«7 7 0 OT^D, #tt 

[ 0 0 9 6 ] 
[ft 2 1] 



[0 0 9 1 ] ^fiH^j 14 (^SgB^cD&S^ffcE cd^ 
I5f$.m 1 3 <D^E J d Sr^E / v- e tC^A, ^ 7 v — 



50 



( 15 ) 





0=^^=0 HaCCOOC(CH 3 )3 H3C COO(CH 3 ) 3 

[ 0 0 9 7 ] 17 (Jt!&fflom^{fcHtf)-£j&) 

&m ¥9-244 247^, W> 4 #JtCf5ifc£> / ;U4^;U^>^^^ 
<D^^m^r#:^7K^<bLfem^^H (TfBiS) £EP0789 
278 ^IB^(7D^^fC^oT^^:Lfc, 

[ 0 0 9 8 ] 

m, 

COOC(CH3)3 

[ 0 0 9 9 ] ^f&m 1 8 {VuWtmvm^fc I (Dca^t) 
^^5^9-244247^, If! 1 #J tCfEf&<£> 7 
<£^m^#£*i^L*:S£r# I (TfB^:) £EP0789 
278 ^fEiJc^&^ftoT^J&Lfc., 

[0100] 

[It2 3] 
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20 



*#fl?j¥ 1 1 - 3 2 7 1 4 4 
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[0101] ^*S#J 1 — 7 — A <ft^iggO$I£) 

io~16 Ttlbnf:l^^A-G, 9 T 

^ >&mMft*P 0 . 1%, 7y*^ffBStt»Fl 
77P (* B (HO «) + 1 0 0 p p 

0. 1 u mO^-y D >y 4 )l>& — T'iti® tttlfcl 

1 00tT90»M*f hzfv- h ±.x~m$&$Li®* 
fr^ l. OO^nKDl/yXhi^M^tf- ibtl 
fcicDA r FI^'>V I/ — -if — ft ( 1 9 3 n m) 

2 £43 D -C, tO + tiOl/yXhfel9 3nmO^ 

[0102] 
[^ 1 ] 




'(CH a ) 3 











*W(g) 


raw 


A 


1.0 




PAG-1,0.05g 


S-1. 4.2 




B 


1.0 




PAG-1,0.03g 


S-1, 4.4 
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1.0 




PAG-2,0.03g 


$-1, 4.1 
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1.0 




PAG 1 ,0.05g 


S-1 , 4.3 




E 


1.0 




PAG-2,0.05g 


S-1, 4.3 




F 


1.0 




PAG-l,0.05g 


S-1, 4.3 


raw? 


G 
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a O.05 


PAG-2 r 0.05g 


S-1. 4.3 
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s- 1 tr u y 3 / * ^noc- fA7tf- h 

[3E2] 
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f 1 1 - 3 2 7 1 4 4 
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»-2 x&matmmtui 





1 93nmW3t¥*ft</M.m) 
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0.39 




0.40 
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0.42 


XCE0IJ6 


0.4S 


JW60J7 
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[0104] mmm i - 7 - b m H5<iyf>yfi 

0. 1 mCD^y P > 7 4 — fCJ: 0 SiS L 7c. tf £ 
S«±fCi3 — fc»t*&U, 1 0 0t-C9 0S>H*7 h^l^ 
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-f *>X!y^>^KfS(CSE-inO)£ffl^T* C F 4 /0 
,(8/2) <D#XK:#T*Xy^>yiS«£«9*bfc. 

H ^ -f x y ^ > £f ft £ *T -T £ £ £ # 98 £ £ o o 
[0 10 5] 
[^3] 





xy5=->^iSBC(A/min.) 




790 


ffe««2 


770 


J«ft«3 


780 




790 




770 


xsm6 


730 


*UfcH7 


700 




1250 


J±R«3 


820 


ttttM4 


740 



[0106] mmm s ( mmmm) 

A r F X*S/VU-1f-7£TS*5fcL, «#«fi<fc 1 1 
0 *C T 9 0 #>F*H* y h -f V— h±-C*U^ U7c't£. M Id 
2. 3 8%CD^h^*^JU7>^X^AtKD*'>K* 

mm\z&Q. 2 3tt 6 o^r«i£tf£t, 3o»ra*e*«c 



[0107] :;ti# bn^/^->^f fitf 

teO . 3 0 /im0VX^/1^->^iIt§i7ici'e(O 
SMII^^^TtilL 0. 20/xm 

CD H y h/^-> 3 0 ^roajSHtfC^^M^, /1*-> 
©SflatnoRSrW^fc. SSJ££^4 ic£<h£>£ 0 ^4^ 

«, Aft. W«'*JC«tl. l^ntTO^077^f^ 
50 [0108] 



( 17 ) 



31 



1 

32 
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H86«3 


22 


0.26 
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0.25 
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26 


0.25 


0 


SHSB7 
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0 


lt««3 
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0.27 
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[0109] JtRfcl 1 

38 o o o izmzmxizmz. mmm i ^riiclti/ 20 

^^KtHcraH^UfeiiCa, ^2fc^Tcfc'5JC, 19 
3nmO**ifltlil. 5 0J^±T&ofc o 
JtttM 2 

ISSSfll 1 Ol^A^I U ( ^^JM^^'JL^h) # 

i2oooi:i#»^fcffiii, mmm2 tmmiz l 

1^3l:S(h«)5J:^(:i 2 5 0 A/min. T&o 

[0110] itftftl 3 30 
^^^J 1 7 ^6fttl^H*fflli, 1 £|SJtt 

KLTU^X hfciHSL, ttffefcSJI'**:. ^ 4 (Ct^T^ 
*%W©»ilBS:*W-r5*Jfi0i| 1 - 7 fCJt«b 



it^0ij4 

^^^j 1 8 -ct#snfca^# i €:ffl^*jfi^j i 

[0111] 

2 2 0 nmaTO»*»*t:»L*^aatt**L, K 



